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of this section shall be used to compute
the maximum permissible interference
power level in all cases, unless the ap-
plicant demonstrates to the Commis-
sion that a different set of values for

§25.253

these parameters is more appropriate
for his particular case. Where a symbol
appears in table 1 of this section, the
actual value of the parameter rep-
resented by the symbol is to be used.

Section 25.252 Table 1. Parameters to be used in the calculation of the maximum permissible interference power level and

minimum permissible basic transmission loss

Frequency band (MHZ) .......ccccccoovviiivnniiceeis 3,700- 5925- 6,625~ 10,950- 11,450- 12,500- 14,000—
4,200 6,425 7,125 11,200 12,200 12,750 14,500

Interference path .. T-E E-T T-E T-E T-E E-T E-T
Po (PEICENL) .ot s 0.03 0.01 0.03 0.03 0.03 0.01 0.01
F1 e 3 12 3 2 2 12 12
24 2.4 24

Ny ... e ——— . 3 12 3 2 2 12 12
Interference parameters and criteria 24 24 25
P (PEICENt) ..o 0.01 1 0.005 0.01 0.015 0.015 10.005 10.004
2 20.0025 2

0.0025 0.0025

J(AB) ettt 8.5 16.0 8.5 85 85 16.0 16.0
Mo(po) 17.0 17.0 17.0 17.0 17.0 17.0 17.0
WAAB) e 4.0 0.0 4.0 4.0 4.0 0.0 0.0

NoTE 1: This value should be used for international systems.
NOTE 2: This value should be used for domestic systems.
E=Earth Station.

T=Terrestrial Station.

Frequency band .........cccocevveieienininccese s 3,700-

5925~ 6,625~ 10,950— 11,450- 12,500- 14,000—
6,425 7,125 11,200 12,200 12,750 14,500

Interference path
Reference bandwidth, B (Hz)
System noise temperature, T, (°K) Ty ..
Pr (ABW) o
G¢3 (dBi) ...
G,3 (dBi) ... .
Prnax(T)(ABW) oo

E-T T-E T-E T-E E-T E-T

4x103 106 106 106 4x108  4x10°

750 T T . 1,500 1,500

PE 9 5 5 PE PE

GE(a) 46 50 50 GE@0) GE@)

450 GE@) GE@) GE(a) 50.0 50.0

—131 10logo 10logo 10logso  —128  —128
(Tv) (Tv) (Tv)—164

Ly, 0 0 0 ALy ALy

2 T 175 175

.............. 55 55 55 s oo

NoTE 3=GE (a) is the gain of the earth station antenna toward the horizon at the azimuth of interest a, and can be derived

using the methods of §25.253 (b).

NoOTE 4=For interference analysis, actual line loss should be used, if known, if not known, assume 0 dB.

(d) In cases where an earth station or
a terrestrial station may employ more
than one type of emission, the param-
eters chosen for analysis should cor-
respond to that pair of emissions which
results in the greatest coordination
distance.

[38 FR 8575, Apr. 4, 1973, as amended at 39 FR
33527, Sept. 18, 1974; 57 FR 21214, May 19, 1992]

§25.253 Determination of coordination
distance for near great circle prop-
agation mechanisms.

(a) The requirement that the inter-
ference power at the input to the re-
ceiver of the potentially interfered-

with station be less than the maximum
permissible interference power level
Pmax(p) for all but p percent of the time
(as determined in §25.252), is equivalent
to the requirement that a minimum
permissible basic transmission loss be-
tween the two stations be exceeded for
all but p percent of the time. For uni-
formity and convenience, this mini-
mum permissible basic transmission
loss is determined for each azimuth for
p=0.01 percent of the time, at a fre-
quency of 4 GHz. This value is termed
the normalized basic transmission loss
Lo (0.01), and can be calculated from
the formula:

329



§25.253

Lo(0.01)=P+Gi+Gr — Pmax(p) — F(p) — 20 logio(f/
4)—Lw

where:

Pi=maximum available transmitting power
(in dBW) in the reference bandwidth B,
at the input to the antenna of the po-
tentially interfering station. The rep-
resentative value contained in the ap-
propriate column of table 1 of §25.252
should be used;

G¢=gain (in dB relative to an isotropic radi-
ator) of the transmitting antenna of
the potentially interfering station;

Gr=gain (in dB relative to an isotropic ra-
diator) of the receiving antenna of the
potentially interfered-with station;

Pmax(p)=maximum permissible inter-
ference power (in dBW) in the reference
bandwidth B of the potentially inter-
fered-with station not to be exceeded
for all but p percent of the time as de-
termined from §25.252;

F(p)=correction factor (in dB) to relate the
effective percentage of the time p to
0.01 percent of the time, for great circle
propagation mechanisms, as deter-
mined from figure 1 of this section;

f=frequency (in GHz);

w=receiving system transmission line loss
(in dB); none to be assumed in calcula-
tion of coordination distance;

CORRECTION FACTOR F(p) FOR PERCENTAGES
OF THE TIME p OTHER THAN 0.01%

CORRECTION FACTOR F(p) FOR PERCENTAGKS
OF THE TIME p OTHER THAN 0.01%

10 T

diil

Correction factor F(p) (dB)
AN

-15
0001 0002 0-005 001 002 005 o1

Percentage of time p (%)

FCC §25.253, Figure 1.

47 CFR Ch. | (10-1-96 Edition)

The following considerations apply to
the selection of values for the param-
eters in this formula:

(1) The maximum gain of terrestrial
antenna, either G; or G, is to be used
in the formula above. The representa-
tive value contained in the appropriate
column of table 1 of §25.252 should be
used.

(2) For an earth station communicat-
ing with geostationary satellites, the
gain of the earth station antenna, ei-
ther G, or Gy, is generally taken as the
gain in the direction toward the phys-
ical horizon at the azimuth under con-
sideration, except that in certain cases,
as described in paragraph (f) of this
section, where the elevation angle of
the earth station antenna is below 12°,
the main beam gain is used instead of
the horizon gain. In the case of an
earth station communicating with non-
geostationary satellites, an equivalent
time invariant gain should be used.
This time invariant gain is taken as
the greater of the maximum horizon
gain minus 10 dB and the horizon gain
not exceeded for more than 10 percent
of the time.

(3) In those frequency bands where
the potential for interference is from
an earth station transmitter into a ter-
restrial receiver, a sensitivity factor S
in dBW may be defined in terms of the
terrestrial antenna gain Gn, in dBi and
the maximum permissible interference
power Pmax (p) in dBW at the terres-
trial receiver by

S=Gm— Pmax(p) —Lw

With this definition, the formula for
the normalized basic transmission loss
may be rewritten as

Lo(0.01)=P+G+S — F(p) — 20 logio(f/4)

in terms of the parameters defined
above. In this way, auxiliary contours,
generated for sensitivity factor values
of 5, 10, 15, 20 dB, etc. below the value
corresponding to the main contour,
may be convenient in performing pre-
liminary interference analyses.

(4) In those frequency bands where
the potential for interference is from a
terrestrial transmitter into an earth
station receiver, an equivalent
isotropically radiated power E in dBW
may be defined in terms of the terres-
trial transmitter power P, in dBW and
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the terrestrial antenna gain Gn, in dBi
by
E=Pm+Gm
With this definition, the formula for
the normalized basic transmission loss
may be rewritten as
L6(0.01)=E+G; — Pmax(p) — F(p) — 20 logio (f/
4)—Lw
in terms of the parameters defined
above. In this way, auxiliary contours,
generated for equivalent isotropically
radiated powers of 5, 10, 15, 20 dB, etc.,
below the value corresponding to the

§25.253

main contour, may be convenient in
performing preliminary interference
analyses.

(b) The gain of the earth station an-
tenna in the direction of the physical
horizon around the earth station may
be computed by the following method
with the aid of figure 2 in the case of
an earth station communicating with
geostationary satellites. An example of
this method is illustrated in figure 3 in
the particular case of an earth station
location at 45° north latitude for an
azimuth of 210°
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(1) Figure 2 shows the permissible lo-
cation arcs of geostationary satellites
in a rectangular azimuth-elevation
plot (a, €3), each arc corresponding to a
particular earth station latitude, A.
For the latitude of the given earth sta-
tion, that portion of the geostationary
arc visible at the earth station for

which coordination is to be effected is
marked off between the appropriate
limits. The example of figure 3 shows
that portion of the arc of the geo-
stationary orbit visible from an earth
station at a latitude of 45° N. for the
case of satellites located between 10° E.
and 45° W. of the earth station.
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(2) The horizon profile 6 (o) as a func- along the bottom of figure 2 as illus-
tion of the azimuth a is then plotted trated in the example of figure 3.
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FCC §25.26

(3) At each azimuth interval (e.g. for
each 5° of azimuth), the minimum an-
gular distance @(a,) (between the phys-
ical horizon at azimuth o, and the plot-
ted portion of the geostationary arc) is
determined graphically, as illustrated
in figure 3, using the elevation scale at
the far left of the figure.

(4) The earth station gain toward the
horizon at azimuth o, may now be de-
termined by evaluating either the ac-
tual earth station antenna pattern, if
known, or the reference antenna pat-
tern, if known, or the reference an-
tenna pattern of §25.209 at the mini-
mum angular distance @(0,).

(c) The dependence of basic trans-
mission loss on climate is reflected in
the definition of three radio-climatic
zones:

Zone A: Land;
Zone B: Sea at latitudes greater than 23.5° N.
and 23.5°S,;

3

Satellite longitude E of eacth station longitude
Satellite | de W of earth station longitude
Satellite longitude equal to the earth station longitude
3, FIGURE 3.

Zone C: Sea, at latitudes between 23.5° N. and
23.5° S., inclusive.

In addition, zones B and C are taken to
extend inland, either to the distance at
which the height of the terrain is 100 m
above sea level, or 50 km inland, which-
ever is less.

(d) The coordination distance due to
near great circle propagation mecha-
nisms in a particular direction is cal-
culated from the normalized basic
transmission loss L, (0.01) computed
from the formula of paragraph (a) of
this section in the following manner:

(1) Using the normalized basic trans-
mission loss L, (0.01), a unit elevation
correction H, (in dB) is obtained for
the frequency under consideration from
figure 4 for the appropriate radio-cli-
matic zone. Linear interpolation be-
tween the curves of figure 4 is used for
frequencies not shown.
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FCC §25.253, FIGURE 4(a).
FCC §25.253, FIGURE 4(c).

UNIT ELEVATION ANGLE CORRECTION AS A (2) This unit elevation correction Ho
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FCC §25.253, FIGURE 4(b).
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ELEVATION ANGLE CORRECTION, ZONE A
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FCC § 256.263, F1GURE 5(n).
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ELEVATION ANGLE CORRECTION, ZONE B
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LEVATION ANGLE CORRECTION, ZONE C
20

e 4 d
[T T
- ZONE C Horizon elevation angle 12:4 / / / / / / /
~ / 2
’% /////a/s"/ —
= A - 7]
- 50 / &7
§ A N / T - |
§ a0 /4//// - A A | P el |
g /4/ LA LA L1 o // B
° AT A T P ///
% // e 15° -
§ © 7/ L~ // /// //'/
- -~
% el el = el
0 — __———_—__-___”
—
<0.2°
08 10 12 14 % 18 20 2 24 2 3

Unit elevation angle correction Hy (dB)
FCC § 26.263, F1GURE b6(c).

(3) The required coordination loss L. Lc=Lo(0.01) —H

(in dB) is then calculated by subtract- (4) The coordination distance for the

ing the total horizon correction H from  radio-climatic zone in which the earth

the normalized basic transmission loss station is located can now be deter-

Lo (0.01) mined from figure 6 for the appropriate
radio-climatic zone together with the
required coordination loss L. and the
frequency f.
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COORDINATION DISTANCE AS A FUNCTION OF FREQUENCY AND COORDINATION LoOSsS,
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FCO §26.268, F1GURE 6(¢).

(5) For those azimuths for which the
earth station antenna elevation angle
is less than 12°, the coordination dis-
tance calculated in this manner may
have to be adjusted in accordance with
the procedure set forth in paragraph (f)
of this section.

(e) When the coordination distance,
calculated for the radio-climatic zone
in which the earth station is located,
extends into another radio-climatic
zone, the effective multizone coordina-
tion distance is the sum of the dis-
tances Xa, Xg, and Xc traversed by the
radio path in zones A, B, and C, respec-
tively, which are determined from the
relationship

(Xa/Da)+(Xs/Dg)+(Xc/Dc)=1

where Da, Dg, and D¢ are the coordina-
tion distances in zones A, B, and C, re-
spectively, calculated under the as-
sumption that the radio path lies en-
tirely in zones A, B, and C, respec-
tively. The use of this relationship is
illustrated by the following examples.
(1) Assume that the earth station is
located in zone A and that a coordina-
tion distance Da=345 km has been cal-
culated assuming that the radio path
lies only in zone A. However, in the
particular direction being considered,
the radio path crosses over into zone B
at a distance of 290 km from the earth
station. Assume further, that if the
station were located in zone B, a co-
ordination distance of Dg=530 km
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would be required. Setting xc=0, the re-
lationship above can be solved for the
unknown distance xg in zone B:

Xg=Dg [l - (XA/DA)]

By substituting the known values
Xa=290 km, Da=345 km and Dg=530 km,
the required distance in zone B is found
to be xg=85 km. The effective coordina-
tion distance d. is then found to be

dc=xa+xg=290+85=375 km.

(2) Taking this same example one
step further, assume that the radio
path reenters zone A at a distance of
340 km from the earth station. In this
case, the distance initially traversed
by the radio path in zone A is know to
be xa'=290 km, and distance in zone B is
xg=340—-XA'=50 km. Therefore, it is nec-
essary to solve for the remaining dis-
tance xA" in zone A by

Xa"=Da[l - (xe/Dg)] — Xa'.

Substituting the values for Da, Xg, Dg,
and xa', x4 is found to be

Xa"=345[1 — (50/530)] — 290=21 km

so that the total lengths of the two
segments of the radio path lying in
zone A'is

Xa=XaA'+Xa"'=290+21=311 km

and the effective coordination distance
is

dc=xa+xg=311+50=361 km.

(f) The coordination distance cal-
culated in paragraphs (d) and (e) of this
section may be too small for those azi-
muths at which the elevation of the an-
tenna of an earth station communicat-
ing with a geostationary satellite is
below 12°. In these cases the following
procedure is to be used to determine
whether the regular coordination dis-
tance contour for each of these azi-
muths should be increased:

(1) A coordination distance d' is cal-
culated for such an azimuth in the
same manner as for the regular coordi-
nation distance d, from paragraph (d)
of this section, except that:

(i) The main beam gain of the earth
station antenna is used instead of the
horizon gain,

(if) The earth station antenna ele-
vation angle for this azimuth is used
instead of the horizon elevation angle,

47 CFR Ch. | (10-1-96 Edition)

(iii) The zone A curves of figures 4, 5,
and 6 are used irrespective of the ac-
tual radio-climatic zone.

(2) If the coordination distance d' cal-
culated in this manner is greater than
the regular coordination distance do,
the effective coordination distance dc
for this azimuth is then taken as

de=do+[(d' — do)(12-S)/7]km 5° 45412°
where Z is the earth station antenna
elevation angle.

[38 FR 8577, Apr. 4, 1973, as amended at 39 FR
33527, Sept. 18, 1974]

§25.254 Computation of coordination
distance contours for propagation
modes associated with precipitation
scatter.

(a) For a given pointing azimuth and
elevation angle of an earth station an-
tenna, a rain scatter coordination dis-
tance contour, calculated in accord-
ance with the procedure set forth below
takes the form of a circle of radius d,
the rain scatter coordination distance,
centered at a point offset from the
earth station location by a distance D,
in the direction of azimuth of the main
beam of the earth station antenna.
This offset distance D, is a function of
both the rain scatter distance d., and
the earth station antenna elevation
angle. In the case of an earth station
designed for operation with commu-
nication-satellites located at any point
along a specified portion of the geo-
stationary arc, this functional depend-
ence entails the generation of rain
scatter coordination distance contours
for each azimuth direction in which the
earth station antenna may point. The
effective rain scatter coordination dis-
tance contour is then taken as the en-
velope defined by all these individual
contours. It may be convenient to
eliminate the need to consider multiple
contours by taking an effective rain
scatter coordination distance contour
as a circle centered at the earth sta-
tion location with a radius equal to the
sum of the rain scatter distance d. and
the maximum offset distance D, at the
minimum elevation angle. Such a pro-
cedure is conservative, since the result-
ing contour will always be larger than
necessary, but for earth stations hav-
ing minimum elevation angles above
20°, the increase in area inside the con-
tour will be small.
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